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Abstract of JP2000228234 

PROBLEM TO BE SOLVED: To provide a pigment-sensitivity-enhanced optoelectronic transducer and 
a optoelectronic chemical battery which are excellent in a optoelectronic transducer characteristic and 
durability by the use of a simple manufacturing process. SOLUTION: In this optoelectronic transducer 
that has a conductive supporting body, a semiconductor fine-particle containing layer that has 
adsorbed pigment applied to the surface of the conductive supporting body, a charge transferring layer 
and a couple of electrodes, and is enhanced in pigment sensitivity. This optoelectronic transducer is 
featured in the charge transfer layer containing a gel electrolyte containing a product provided by 
reacting a polymer having a hydroxyl group and/or a carboxyl group with a compound having at least 
two or more isocyanate groups, and this optoelectronic chemical battery uses the transducer. 
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*.fi0. lPoise^T) T?tt*7-l' K*s"<Hfet> IX 

tic-f -^v— ifefe u< tt^trvjfedsaa u-cv^-c, *&- 
[0 0 7 5] r©J:5fcfe*fc*tto«tt*, 

[0 0 7 6] *«#<Dfci5f<0#£ tt*^ttt6<o^aKi* 

ate. K»fe**SrJt*$*sfc» N jpjuaja 
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/J 



4 o~8 o , co|Bi"e**<ft*«r»»s*6r. t iff* 

U\ 

[0 0 7 7] feSROtefflSl*, £{Te, £*Sttlm 2 3*: 
9 0. 01-1005!) ^iWf* LV\ £fc> fe^O 

TO. 0 1-15 y*/vtfS#*U\ 
[0 0 7 8] r©J:5ftft**fc-t"5rfclcj;oT, * 

[0 0 7 9] *fc % d^*if6*H±«>»i:f^ffl*«* 
[0 0 8 0] *fc, *»4ft*o8ft*Sr«3ii-SB» 

[0 0 8 1] *K:1tff»«iJitS*«fcov^»U<RH 

omnMui i*a#a (^b 

^to* O *{fc*i: LTttL il.Nal.KKCs 
I s Cal 2 3 y*flS*K fcSV^»yb9r/W 

(Affcttt LTttL i B r, NaBr, K B r x CsB 
r, CaBr 2 fc£©£JMMMk W^ttfh^r^ 

*^4«r>*-^Aft-&ft^*ia4if) <z>isa\ 7 

£/c, «*HKttEP-718288-?\ W095/18456-J§\ J. Electr 
ochem. Soc. , Vol. 143, No. 10, 3099(1996) , Inorg. Che 
m. 1996,35, 1168-1178lJ:|B«S*tfcSffl"CJSiB3RlB«>lS 

omul) *«^i-*::*vc#a. mmmmwt 



[0 0 8 2] 
[ft2 0] 



E- l 



©N , 



CH 3 



CM 



•4"9 



E-2 




E-3 



E-4 



E-5 



/=\© 
CH 3 - N ^ N -C 4 H 9(n) 



CH 3 -N^N^ C6 H i3(n) 



r^© 



CH 3 - 



T 



*C 6 H 13 (n) 



E-6 



(n-C 4 Hg) 4 N + r 



[0$8 3] #*L^iftjfiB«l*0. lWyyh 
;v»J:15Wy^F/WCfc!), $blc#*U< 

i^o. 2^/ y * h/kguii o^e/y/y y h/wuT-e#> 

[0 0 8 4] *»WO«!P»C«[fflrS*«EWt, tt*# 
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s, 9 

0 xV N ^CH 3 
S-3 0 

6 



[0 0 8 5] 
[flS2 1] 




S-4 

CH 3 CN 



S-5 j v S-6 



rv 

^^-CH.OCCH.CN { C2 h 5 o^CH 2 CH 2 CN 

o 



S-7 CHgOCHaCHgOCHg 

[0 0 8 6] £fc, #5^J. Am. Ceram. Soc. , 80 (12) 
3157-3171(1997) KKMStlX^Z £ 5 fttert-^/Hf 

[0 0 8 7] tt»«>«Mt*5J:ff» 

* (I) ■C^$tl5^y^-*fctt^n-^^-7 l 
M\Mh t< fia^f/HISlll#ff* U\, 

[008 8] 

Hfc2 2] 



R 1 



-CH 2 — C- 



(L 1 ) n — X 1 / k 



[0 0 8 9] rc-C^HtTk^JR^SfcttftXiK^*!** 

#*L^L l f*-C00-iS* -OCX)-*, -C0NR 2 -g, -N 
R 3 C0-S, 7x^i/yg, T/v*vym («*JDK**l 



-4) , -o-s-c&£ 0 ^ixe>oa^*>*"c 

oTtivv nii0*fctti©88«:*bt, x^rtlfc 
S£ bttt, yyv»*fctto-r/i/^r^ y/i« 

Mt>L<«tT$ KS N-iso-^ofcT/U 
*) T9VA'T%Vs N-tert-^/U ] J 
/UT^ h\ (**) »^T$ b\ 2- 7^ 
X );VT^ K~2-^^7 p n/0^/v^^, (;**) 

h\ n- (^^) r^o^i'-N, n-s^^t 
s n- r^M^-N, n-^^t 
^y, n- (p<*) r^yn^yv^yy, n- (p< 

^) 7^yn^;^2, 6-^f;W^!l^ N- 
y K yi/-h, n -^p hf/W 
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^**S>V T?])U-Ys 2- (2-* 

b*i/) T?}) U-YKZ) % tfx/ua: 

XT/MX (WAtflMUr^) , vKy|tfttt7v 

80a*%£*"k mf!20a*%^±99. 5fi*%£*T-C& 
So Sfetc#*L<tt, kte 1 M;%EJLb50fi*%EA 

t\ mtt5oa*%K±99a*%KT-c*>ao 

[0 0 9 0] * (I) t»SttiaKy^-f4, *jW*fr 
#fi£tr : MHl*5ttlft l 7 2>* A«6 (I) 

i'&iciot^ts: fc S: (i) 

a#yv-j*, aim, 




tf, 2, 2' -Tytf^-f y^fo^hy;K 2, 2' 
-7/^ (2, 4-^f;w^p^H);w) , 
fvu2, 2' -rVtr* (2-7*^;^ntr^-h) 

2, 2' -r/fcf^-YV^lx-h) 4 if© 

10. 0 1 fig%EA± 2 0 Mt%£LT-Cfc 
19, $f>lr»*L<l^0. lS£%EJLhl 0fifi%KT 

[0 0 9 1] #*MlC»4L<«ffl*n5-fe/Wo-^0 

— x^t/VP- t Kn^^f/i/t^p- 

f-/^*4^#B*M£oWA*f4^3-x*a 9 , 0. 1 
«K±2.8«aTT?*>5rt#»*L<, 0. 1{@£U:2.5 

[0092] *»wr««i-5*ifcai3±tf/*fctt* 
*wtioju±i, ooo, ooo^T-efo o , $ 6 k#* b < »30 

^±800, OOOKT'T** I? , L < f*30EJL±600. 000 

[0 0 9 3] So 

[0 0 94] 6iLT^*38W©y/^«^IWf^^:*5V^T#* U 

[0 0 9 5] 
MS2 3] 
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• 



p- 1 



CH 3 CH3 
-f CHzC-fc; fCH^^p x/y =90/1 0 



COO — C 4 H 9 COO-|^ 



OH 



CON^ \ OH 



x/y =70/30 



P - 3 — f CHaCH^ 



CON, 



CH3 
^3 



-fCH 2 CH^- 

coo-. 



OH 



x/y =95/5 



P-4 



-(CH 2 CH^ (CH 2 CH-U- 

I .C 2 H 5 I 
CON COOH 



X C2H 5 



x/y =60/40 



P - 5 — (CHjC^ 



CH3 CH 3 



O 



CON 



fCH^-^- 
COOH 



x/y =80/20 



P-6 



COOCH3 



CH3 

COO-i 
«— 1 



[0 0 9 6] 



COOH 
[ft2 4] 



x/y =75/25 
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• 



P-7 — fCHgCH-^j {CHjCH^ 
OH OCCHg 
O 



x/y =50/50 



CH 3 CH 3 

P-8 -fCH^ t^fV x/y «90/10 

COO-, COO-i 

L 0-i L-OH 
L-OCRj 



CH3 CH 3 

P - 9 -f CH^ fCH 2 <j^ fCH a CH^- 

COOCgHg COO-, COOH 
•-OH 



P - 10 -4CH 2 CH)— f CHaCH^p 

CH3 



x/y/ 2 =70/20/10 



x/y =99.5/0.5 



COO-j 

*-OH 



P - 1 1 — (-CHjjCH^ (CH^H^- 



O 



CON > OONH-i 



x/y =50/50 



CH3 

P - 12 -f CHgC^ (CH^CH-Vp x/y -30/70 

CON CONC 

[0 0 9 7] [ft25] 
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P-13 CH 3 



CONH- 



l»C 4 H 0W COO-, x/y=70/30 



P-14 




R= -H , -CCH 3 
(~H:-CCH 9 =0.9:2.1 (^tt)) 



P-15 




R — —"H $ ~ "CgHg 

(-H : -CaHg = 1.0 ; 2.0 (*;Hfc)) 



P-16 



CHaOR 
OR 



(-H:-CH 2 -0 - 

13:1.5 (^EAj:fc)) 



P-17 



CH 2 OR 



r-O-- 



OR 

[0 0 9 8] ±^02K!)^-dsy/i/m»Sf- 

a; (i) OTKy^-o«^wt, yA*ffci«c*m 

6WMtto±mtft&&K*tLX* 0.5fift%^±80«i 

5oa*%«T"e*>s^t*sff*Lv>. *fc, #y^- 

0. 0 2li%Wl Oli%^Ttfo5^i 
##*L<, S&UlO. 05li%|^J:7lf%^TT 

v\ 

4- h;Ki/y^y>>7t- h<Q~ fi#\ t7f 
-1, 5-vM V i/T-f— b (NDI) , 0- h/W U^i^f y W 
W 9 yi/T1— KMDIh h 

y y^/i^^hy-f yiyr^-K hy*-wy 
i/7i— b7*~M?*y*xy 7 <i K sy**- 



0 o 
R= -H . -CCH a , -C-CsHy^) 

r * » 

(-H:-CCH3:-C-C3H7(o, = 

1.0: 1.0: 1.0 <^PJt)> 

^^f-^^uv^y^r^-hCHMDi), h»*?yw^ 
^f-^^-u-y^y^r^— k ^y^n^y^r 

k ^nj/^^lrlSJlJISjBl^ y^r^-h, flgJW 

y^r^-k ^y^rt-hii^ ^-r/^g^* 
i^^ ^S^t^t 5 / p ^ ^ l^f y v'T hyv#y 
»#^#y^yvr^~k xKy^y^rt-h 
yv^y-r-, **>y i/y^yi/rt- Kxdi)** 
ff<b;h,£ 0 rof-et> h/Wuy^y^r-^-KTD 
i), o-M~f ys/r-*-*- k ^t^fi/^ 

-fy i/Ti— MHMDIh *J7x=.A'/9>*Myi'Ti- 

-MmdiK $y*-*-bMR (B*7#y tufyM) 4 
W/f !) ^ f i/y^D 7x^/W y vrt- >fy* 

[0100] aTfc*»wic»*L<«ffl*n*>f 

[0 10 1] 
[<b2 6] 
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H- 1 




CH 3 

OCN. Js^ NCO 



=80/20 (t;nt) 



NCO 



H-2 



H-3 



H-4 



H-5 



H 3 C CH 3 

OCN "^^" CH2 "^^" NCO 



NCO NCO NCO 



OCN-^CHz-Jg-NCO 



[0 10 2) 4yi'T-f-hm%2®Sk±fi-r2>iti 

*isfrmttTZ>#V ~?-fcttU 0. lfii%£A±8om 

%U±S0m&%&.TX'h 9 , mz&S. L < (3:0. 3fi*% 

[0103] ^(Bro^HliflB:, rjRflBB^i/ 
y*} (UjT#H, &*imm, *j*ttttJKD IcfE®^ 

sr*jpa^L*&-»«tLfca, as, U5~3ot 

left t^fv^y? ? y /v»0«t 5 *tt«ESr jfeOP Lfc 
fli-a-Wcttu o.ooiE*%j^±iofi:*%«T-cfe5„ y 

/Wb^l-JOf^-f 5 LV^afi«iffl(430 < C^±15 
[0104] y/u«WKJiojgrtirfflcM:ft© 2i0ro* 

5 lo(i^««j«!|a^l±|cit«y/wSft?KS«:#^-t- 
[0 1 0 6] It* (y/Mt»K©l**i&*) 0>#ifci u 



[0106] sstroWlfWUcfcvvtrwt* 
*yv-&, *+*hau #awwjffi^;45#^e>ix5. 

£tt* * (I) -caSH* 

[0107] &*, ±m<D>f/unMwmx-hz>mn&W) 

IfO^tLTSlO, 0 0 0 p p m£tT*S»* t 
<, $f)l:«L<U2, OOOppm£iTTfcO, # 

* L < 14 1 0 0 p p mKTtfoi. 
[0 10 8] »«tt, 

ffi, ft, 7*5 = *a, ni^frA, 
^v?;^A«W , M*, *fcttftflH£«)*MMbfc W 

3nma±10)»in{tTT?fc5;i45jf*l 
m^T-Cfe*), £bk:0$L<li5nm£Lh3;*m£*T 
[0 10 9] ft*ftfcft#ai*-*-afc»fcri. fitjjfiw^ 
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# 

***©##* U\ £©»**Ml»*3teiirKI«-$ttfr 
^•fS^&tfSSbtafSU*. JWHUKya^Tittti 

[o 1 1 oj ftfeic, ^«ffi<owm«fe^»*fci4*f 

ttZZfbsimvhZ. £©J:3*Ji4:#Jifc-C«*£ 

Bts-frssa-g-, wi*#«»* j w»-c»*i-art*^' 

3 vteasSL-o^. r*cfe©«lBliH:*©*fls|. 
v?e&. 

[oiii] **n©%*«fc4Mltt7r^j»lfe©£{b 
*rt**©JP»fcBJhi-Sfc©lcWfc©«SB*# y ^~ 

[0 112] fc£^n©%«Xlfe#?*v*fci»«;tii 
«ftfc^*«»*©*/Mllifi*£tJ^i>*-/M*lifc 

[0 113] fe3*J#«^RBf»©1r^S8©«3tf4, 

02*fcri03t^J;5tgWt^b*l8S*ft^ 
«S*S"5Ti6t?*>S„ < rofc^ttHHt, WW*»b3fe© 
AtttfWMMffit [02 (a) , (d) , B3 (g) ] 
i, tfE^b©^^^:/ [02 (b) , (c) , 
03 (e) , (f) ] t&So 

[0114] @2 (a) mmmmmi 2 rat, 
M^fmikTfr^rJi-cfcsfiMttitT 1 o 2 ® 1 0 

£, ftJMMMH 1 0 2 

(b) 14, 3±fc-»*«!J-H9*tttt, 
SbtSW^SJil 2£R»j\ T&9B14, fiftft* 
T i 0 2 il 0, «#&gj®l l*3<kU^JSS8*i© 

02 (c) 14, XftSKl 6±K&&fefcM8** 
U TB9J11 4*#LTfiJWR*T iOgllOfcR 
ft, S 1 1 £SU?3ftiiJ§ 1 2 fcRtf, 

K9««rrt«fcUrsaL,fc«JtT?*>6. 02 (d) 

14, mmw&i a±K-«A«y-K9*Rt*» se>K 

39JWM1 2«rRl*fct>©©BH::Tfc9Jil 4fcfc* 
»#T i 0 2 Jf 1 0 1 1 t &*«ES*fcfl| 

are*>«. 03 ( e ) 14, mmm&i 3±\cmmwa 

12&WU Ti!)114HtTM®fTiOj 

1 0 fcisw, $ & 1 1 *snv&mm s &r 

tt, 5*e*Lfc#ilrC*>5. 03 

(f) 14, £#S«1 5±fc*IUi8*r#U T&9S 




1 4 4r:fr LT£i& i 0 2 1 1 0 &RI4, $ b tS 

na&mmi i*oi.umwmi8Mi 2&Rt4, r©±ta 

MHtl 3*BBLfcffir?fc«. 0 3 (g) 14, gtE 

asm® 1 2 1 3 rat , mmmmtm 1 

2 SrrtflJtt: LT, TB9S14, MMTiOjl 
0*U:tfllJMNftj|l 1 *^tt3tffc«3Irab*. 
[0115] ^^©fe^tfi^Sira**©*^^-^ 

«ig££9 53. -RWttt, • ±y S y*«f©£ 
J*«E©±fc-fcA#*l**ii, *©±*aMMMmW 
jtf?**-C«v\ £8£«©K#ffl!l;&>b3te*R9)&trtS 
igi-t-Srfcas-etSflJ, *IM&KfcaMbtr?;*«©a 
W*W*ffiv\ *©±fc*A'«r«MlL"C*©aw©$» 

14, ^-A'-^Hz-h^^ f-:/* hu-h*^ 
I/M4T */W7 T * ~> y 3 lOfcBMtifofc ifTjfll^ b*t5£ 

ig--flEaftif©*^- < »u«ij»«sT?riB-c* > 5. rne>© 

«i?s-A4ffiitt«MB« J MIMWf OHM) Kioa 

[0 116] 04©«i£l4, S^SSl 3©-*©B± 
2*r*U r©±tS btefi*»»T i 
OJ10, @ft©«^#»gl 6*5.fcU<&jR/i8«rR 
(tfc-t/w«r^^^-/Wt;Lfct©T?&*), S^S*513 
©<fe*©ffit»4SltKiJtJl 1 74*Rttb:lvC^&. r© 
#g\ Ait3t©HlffiSft*Sr*i»«fc»t, «3fe&-Cib5 
&*IK*T i o 2 Il o©S«tt:$s Ote©Attffi-C*>* 

awawi 3«*»&afcit©asaiJt*) ***<bfc 

[0117] h bjrj7W7x h v— 

Jt»Jt*BB*l(i*iifc3ii»WE©BIK» -tMHKtvv 

oTV>5. &Kt-fe/w©ratl4, -fe^©^-^*S^ 
rs»7*©fc». swtJSC i^wvf^/wr-fey'-h 

(EVA) <*«**«*©7*?^f-y^W»*7>fA'A 

*»b©WP^4v^t r*4^*a«r«v^*»T?«5* 
5©nev^t«5»^lcf4, *ffi»«»*SK7 , 9^ 
f-y^7'f/VA-efl|^tyt9, *fc(4, ±I236«-Stlt 
S*6itt J; o-c««««*ft*U >T-« 
©^SS**<-t--tt^rffiT?S>5„ SSPS«©^ffl 
14, C9gR©S», *34^^^-/v-©WiJtt?l»©fc*, 

t 7 U-A©Wtt£f±#T«»i/~A''f 3. 
[0 1 1 8] *fc, *4^©t ©•«£»»«, 
4^ih«B»t^tt©S«-*fflv^l4, ABB©±K* 
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fc»M-a a. 

[0119] hu-h#>r^*i»«»*^ 

[0 12 0] ir:/* hk-h^-f^i^ £K 

So 

[0 12 1] H4jC*Lfc*3t<0*^a-/W*, 3cnm 

&±.\cmmmm • • rntmum • SB*se*s& 

*ttA>o-«miH'CE?!l**t5 J: 5 Ic, Sift;* • m 
iRayf^ • C VD • PVDt^ofc^#^ot^ 

l/-f^^7^f^W7XvCVM (Solar Ener 
gy Materials and Solar Cells, 48, p3 73-381^ IE 15 
ft) *ft[4»»*©l«ttf»4^o*8t/^-sy 

[0122] wT^-^^ffio^fW J ^x^ov^r^-r 

[0 12 3] rnfeSr, -Ir^iKHfi+ajSrttfcLT 

=»-k ^^»-^ff«i«©**tt**!»*a. 

[0 12 4] 2tW:M9-*#Jh#fc«ALTS& 

*t±rffcD, 3Mil**±rra;iia*"C*a. 

[0 12 5] *^»-/P#MitJS»«rHtp7l— 
Htt, B*itt'BSStt#i«v>«Hi*«oT»±i-at J: 

[0 12 6] LTPET • PEN^itt 

ftaji-rartds-ct, fins^Kv^xatraart* 
•e*a. 

[0 12 7] »«Sft*«r±tf afc*. 

-M-am sWRF±«*3-^-r^^i-a*»#fc 




a 0 

[0128] t/woMi^ ey^*fct*r 
^^ft!)y ^co^a^&g-r a £ k * o r a#* t 
fc*^«ffl»**!»» * wc*a. 

[0 12 9] »«ft*«r±»f afcfe^Ht, 

jftSfflJlc8!i*A<M1-rtt>fil5-e*)ac wtofc&ic 

*fctt^y*i-a*8fe, -fe/woftTlBtwA l-MgSft 
liA l -T i fc!fo#&S£Klt®i LTKlta#ik 
*>avM*, r --/was jc £ o -cftTJi icx* * ^ - 

Mat 9 & a a o 

[0 13 0] »B»*4r±Jf afc»Jctt, ir/uBflSaMg 

ttt/h*<-ra^4:^ rt»«ra*T*«i;ia«*-e« 
g-cfca 0 

[0 13 1] !7^f t-4?yf >f y mito7 U^ri/ 

^/ui/-hT««M-ao*-«tt«w, mm^^T- 
i^^-^»*ra*fe«^*a, 

[0 13 2] 7Ky^-7^/WA^^<07U-^r^^3c» 

frfefPS^ta, Solar Energy Materials and S 

olar Cells, 48, p383-391|2^tf) TSCAFJ b Xfttl 

a*^»-/HiKfitra - 1 t-ct a 0 

[0 13 3] 7 5/^SJ*#«5*B«fc"CHt, SEfc: 

^n«r«a^9^»ic«»H«LT«[ffl-rar"tt>-c# 
a 0 

[0 13 4] 

J:or*#ttfc«H-f-a 0 

WJ^f7ny3-f>/y^LfcW92 0 OmlCD^T 1 

Degussa P-25) 15g, *4 5g, 
(TA'HJJ jy^-ttK. Triton X-100) 1 
g> E^0. 5mniO^/U3 = Thr— X hH± 
») 3 0g£Aiv tyK^7^f^— ;^ (7>f*y 
?*tm) ^^tl 5 0 0 rpmCT2WML 

fc 0 r^fctOfiSttMALVERNttfi-^^^— ^ 
- £ T SO 5t L fcfc CO T * a o 

[0135] 2, fegft»»gifcT i ojMi mm 

A) 
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#7* Ofltlf||TCO#7X-UiSr2 OnmX 2 OmmCO^C 
3 mm) J-ite^-T'SrSgoT^^-f— fcU 

fM'7y7^FP-3 2S) fcAft, 4 5 0^X3 



7Trr&Mox-9 ;-/t®m (3x1 0 y y 
2 0g/» 2 iUfc t MfoRitftM:, feUfoaSlcfSt, 

aso. i~i om^w/m^ssffl^^a^ufco ***, 

«®tt^9^roSBe*t»4**3 3 0 Q/cm 2 -Cfco)t„ 
[0 13 6] 
[3U] 





&m 




a& 


Wt4 


8« 






m 


No. 










(£*%***•>)•*-) 




(mol/L) 




1 


R-l 


P-i 


12.0 


H-4 


10.0 


E-l 


0.3 


S-4 


2 


<5) 


P-3 


10.0 


H-5 


6.0 


E-5 


0.6 


S-2 


3 


R-6 


P-14 


1.0 


H-4 


20,0 


E-7 


0.3 


S-4 


4 


(11) 


P-10 


30.0 


H-3 


35,0 


E-5 


0.4 


S-4 


5 


R-6 


P-8 


46.0 


H-4 


8.0 


E-l 


0.6 


S-l 


6 


R-l 


P-6 


24.0 


H-4 


12.0 


E-5 


0^5 


S-l 


7 


R-5 


P2 


15.0 


H-5 


50.0 


E-7 


0.5 


S-2 


a 


(14) 


P-8 


50.0 


H-l 


20.0 


E-2 


0.5 


S-3 


9 


(6) 


P-14 


0.5 


H-4 


2.0 


E-5 


0.5 


S-4 


10 


R-6 


P-9 


30.0 


H-3 


1.5 


E-5 


0.5 


S-6 


11 


R-5 


Pll 


23.0 


H-4 


10.0 


E-7 


0.6 


S-4 


12 


Rl 


P-3 


44.0 


H-2 


20.0 


E-l 


0.7 


S-4 


13 


(10) 


P-14 


1.0 


H-l 


15.0 


E-5 


0.5 


S-2 


14 


R-6 


P-8 


22.0 


H-4 


15.0 


E-5 


0.5 


S-6 


15 


R-9 


P-12 


30.0 


H-4 


20.0 


E-7 


0.6 


S-4 


16 


(21) 


P-14 


3.0 


H-4 


10.0 


E-3 


0.6 


S-4 


17 


(13) 


P-5 


24.0 


H-5 


10.0 


E-5 


0.1 


S-2 


18 


R-6 


P-7 


26.0 


H-2 


20.0 


E-5 


0.5 


S-4 


19 


(38) 


P-8 


20.0 


H-l 


10.0 


E-7 


0.5 


S-6 


20 


(43) 


P-4 


26.0 


H-3 


15.0 


E-l 


0.5 


S-4 


21 


R-6 


P-14 


2.5 


H-4 


10.0 


E-6 


0.8 


S-l 


22 


(16) 


P-7 


20.0 


H-4 


20.0 


E-4 


0.5 


S-4 


23 


(4) 


P-13 


22.0 


H-l 


10.0 


E-7 


0.5 


S-5 


24 


(8) 


P-17 


0.8 


H-2 


10.0 


E-5 


0.5 


S-4 


26 


R-6 


P-14 


1.2 


H-4 


15.0 


E-5 


0.5 


S-2 


26 


R-l 


P- 15 


1.5 


H-4 


20.0 


E-l 


0.5 


S-4 


27 


(34) 


P-8 


24.0 


H-l 


10.0 


E-5 


0.7 


S-7 


28 


R-l 


P-14 


2.0 


H-4 


20.0 


E-6 


0.5 


S-4 


2$ 


R-5 


P-8 


28.0 


H-4 


10.0 


E-5 


0.5 


S-6 


30 


R-l 


P-16 


1.8 


H-3 


16.0 


E-7 


0.6 


S-l 
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(n) 



[0 14 3] Dt&ffll3] ttl^3E<*ft»<}fcC 

A;2cmX2cm) fciftilifl C*t $»a&fj*#7* 

fiJfflLT®8?tt (*l©-9-y7'/WNo. HCE«S*vfcP-lt 

x, ylififtfflfiiclt) Ti0 2 mffi^J- 
IAU ftft^ft^fta&Sr^fc. 
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Jsc 


Voc 


FF 




lsKf *"T|HJlX v8C 


dec is pjf 


No. 


(mA/cm*) 


(V) 




(%) 






1 


9.8 


0.68 


0.82 


4.80 


8.8 


10 


2 


6.3 


0.63 


0.59 


2.72 


5.8 




3 


11.8 


0.72 


0.60 


5.68 


10.8 


9 


4 


4.9 


0.63 


0.61 


2.19 


4.2 


14 


6 


9.2 


0.62 


0.56 


3.71 


8.3 


in 


6 


8.6 


0.62 


0.53 


3.29 


7.8 


9 


7 


7.8 


0.66 


0.61 


8.60 


6.6 


17 


8 


6.8 


0.69 


0.63 


2.11 


4.8 


17 


9 


3.9 


0.72 


0.64 


1.76 


3.3 




10 


11.2 


0.68 


0.66 


4.96 


9.7 


id 


11 


8.8 


0.58 


0.61 


8.62 


7.9 


in 


12 


9.4 


0.67 


0.63 


4.61 


8.2 


13 


13 


6.3 


0.61 


0.69 


2.22 


4.5 


15 


14 


10.1 


0.64 


0.60 


4.51 


8.3 


1A 


15 


7.8 


0.63 


0.68 


3.31 


6.6 


IK 
ID 


16 


6.4 


0.58 


0.63 


2.72 


53 


17 


17 


5.2 


0.67 


0.64 


2.59 


4.2 


10 
ID 


18 


10.6 


0.76 


0.62 


6.76 


9.1 


1 Q 


19 


6.1 


0.66 


0.59 


2.31 


4 9 


tfi 


20 


4.8 


0.57 


0.61 


1.94 


O.tf 


1Q 


21 


8 


0.66 


0.58 


3.66 


O.O 


10 


22 


6.2 


0.69 


0.68 


2.89 


K 7 
v. t 


Q 

o 


23 


4.8 


0.71 


0.57 


2.26 


A 1 


1ft 


24 


3.7 


0.63 




l.WJ 


O A 

3.4 


8 


26 


9.9 


0.64 


0.62 


4.57 


8.1 


18 


26 


8.6 


0,70 


0.63 


4.41 


7.4 


14 


27 


6.9 


0.68 


0.64 


3.49 


5.8 


16 


28 


8.3 


0.68 


0.63 


4.13 


7.8 


6 


29 


7.2 


0.70 


0.66 


3.87 


6.7 


7 


30 


9.3 


0.66 


0.62 


4.43 


7 7 


1 / 




9.9 


0.60 












0.43 


2.97 


2,2 


78 




0.42 


0.41 


0.34 










0.07 


0.31 


27 




9.4 


0.20 


0.58 










1.27 


6.49 
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